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TEL USE OF CATEGOLY INFORVATION BY
i 2- and 3~ YEAR OLDS

A?SithoiogistS'have iong iooked at children®s abstraction abilities in an
attempt to understand the way in uhich:chiidren perceive and organize their world.
Werner (1943) suggested that the abflity to abstract is present throughout life
but undergoes qoalitative changes with aée. From the object sorting and class‘

fication work of Helch (1940}, Goldstein and Scheerer (1941), and Herner (1948),

-
-

Sigel (1953) hypothesized a ‘gradual progression from a Perceptual to a concaptual
level of abstraction vith age. . Having studied the cognitive processes of children'
in their middle years (i.e., approximately 4-12), Bruner (1957, 1966) and his
colleagues have reported that the younger child focuses primarily upormr perceptual
properties of stimuli while the older child ccmes to focus uvon more abstract
'atttibutes, organizing conceptually and making inferences "beyond the information
given."

-UOhlwill (1962) has suggested a transition from perception to inference with
age. He proposed that as the child gets older, s/he becomes moro able to
“supplement or replace the sensory data with information or knowledée not contained
in the immediate stimulus field' {(p. 84). Wohlwill characterized the developmen-
tal changes in the child's mental processes as involving a "decreasing dependence
of behavior on.information in the irmediate stimulus field" as a function of "an
increase in powers >f abstracticn or an increased intervention of symbolic pro-
cesses' (Wehlwill, 1962, p. 73):

A number of studies have focused upon the development of conceptual thought
in children during the years of approximately 4 to 10. However, until recently,
relatively little work has examined these processes in younger children (e.g.,

2-3 year clds). Findings hod siaply been extrapolated to this younger group
under the.assumption that 1f 4-year-qlds weéo incapable of a given cognitive

behavior, the same would he true of younger children. MHowever, certain logical
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capacities which had previously been assumed absent in 4- and 5-year-olds have

recently been demonstrated by children as young as 2- aad 3-years—cld (e.s.,.

Gelman, 1969; Mehler & Bever, 1967). We have just receatly begun to delineate
the many performance factors which héée been distorting our perceptions of the
competence of very younghchildren. Furthermore, concepts such as "growth error“
(Bruner et al., 1966) highlight the necessify for us to refrain from gene;alizing
spparent cognitive shoxt-comings of older children to those who are yocunger.
- There is{ in fact, sttiiing suppert that very ycung children vi{l use
conceptual organization in recall tasks. Rossi and Rossi (1965) pEESented 2-
to S-yeér-oids a list of words, certain of which were related to one another by
category. They fouﬁd that even 2 year olds recall the members of cne category
togé;her as a gtoué; that 1is, they "cluster"™ words by category rather than re-
calling them in the order in which they were originally presented. Goldberg,
Perluutter and liyers (1974) presented 2-year-olds with boxes ‘each containing a
pair of either categoriéally related or urrelated objects. The children recélled
both mecre items and more pairs of items from the related than from the unrelated
seté.

But while recall taska have suggested that very young children are using
conceptual category information, other problem solving tas#s have failed to sup-
port this notion. Ilfost notably, learning tasks, e.g., conceptual discrimination

learning tasks, have failed to demanstrate that young children can use category

‘membership to facilitate leatning.(e.g., Daechler & Bukatko, 1974). Pesearch has

long reported that, as a function of a highly concrete, perceptual level of
thought, yosung children are highly distractable and show a variety of task-
irrelevant behaviors and error factors in ieatning (e.g.,rnatlow, 1950 1959).
More specifically, stimulus and response biases have been reported for children

of this age (e.g., Gellerman, 1933; Grahom, Ernhart, Craft & Berman, 1964) and
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- of the young ch{ld's thought.

functional.
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again have been assumed to reflect the highly concrete perceptual organization

ﬁpon closer examination, however, it appears that the young child's féi;qre.
to use conce;tual information in learning tasks mé} actually reflect methodologif_
cal difficulties with the research rather than trQeAcognitive limitations of the
children. It could be afgued't;at the solutions ;f previous experimental tasks
have not been ones which necessitated nér'perhaps.wére even dramatically fat::[lilP
tated sy a subject’'s use of the relevant conceptual information. The present

study attempted to assess the young child's ability to use conceptuai skills ir

a learning task in which the expression of these skills was both feasible and

i

A8 Bruner, Goodnow and Austif/£}956) have suggested, categorization is an

—

adaptive tool. It is used to crganize apd simplify our world in that 1t allows

us to ly on rules for relating to ocur en&ironment (rather than having to relate
to each new stimulus as a novel experierce). In light of the functional nature of
concepts, our attempt to revéal the young child's ability to use conceptual in-
formation in discrimination learning must enploy a task in which the conceptual
categories are truly functiénal in aiding performance.

The‘possibility of a memory €fac.»r need also be considered. Childre#'s
failure to use category information in discrimination problems is typically
confounded with requirements that they remember their eariier respoﬁ;es. A fail-

ure to use conceptual category information in this setting cannot be distinguished

.from a failure to recall previously reinforced responses. This is not to brgue

that 2 and 3 year blds are incapable of such a memory task. However, the work of

Flavell and his colleagues has demonstrated that young children often fail to

"implement memory strategies even when they are quite capable of doing so (e.g.,

Corsini, Pick & Flavell, 1963 G Keeney, Cannizzo & Flavell, 1967: Moely, Olson,

Halweag & Flavell, 1969), or even when they are told that they will have to

o
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Temember the information iater (Aépel, Cooper, iticCarrell, Sims-Knight, Yussen &
Flavell, 1972). It is therefore necessary to create an experimental ?aradigm
in vhich a<memory faétdr will‘not éonfound,the results.

Another issue to be considered is related to Schadler's (1973) distinction
between the ability to ggg_versus the ability to discover a conceptual rule. In
’7dealing,with oddity tasks, Schadler found that the young child's difficulty was
primarily with diécoverigg rather than with using the relational component; This
d?S:inction nay also be relevaqg to the typicallyfsbor performance of youngvchild-
Ten on other conceptuzl liscrimination learning‘pfoblems. Children may be'quité
capable of using codceptual information but may have difficulty in independently
discovering a conceptual rule. Copseqpently, the present study has compared

competence in rule utilization with competence in rule discovery.

llechod
Subjects )

Sixty da&-care children from ethnically diverse middle~ and uorking-claa§
families were iested individually by a female experiﬁenter in a quiet roém at the
ceunter which the.child attended. Thz sample included 10 males and 10 female? from
each of three age groups: (a) 2 1/2' - 3 years (X = 32.1 mos.): (b) 3 -31/2 yearé

(X = 38.7 mos.); and (c) 3 1/2 - 4 years (X = 45.2 mos.).

MHaterials
: "An upright panel (60 cm x 75 cm) was placed on a table between the experi-

menter and the subject. The panel was shaped and painted to resemble a house.

Extending from the "house' pznel were 14 equally-spaced metal hooks all within

reach_oi\the child.

6



Procedure -

The stimuli consisted of 40 uooden cards (12 cm x 12 cm)'each of vhich had a
—— magazine- photograph of either an animai an item of fooa,‘or an item of ciotning.
?retesting confirmed that 2 year olds were familiar with all pictured items. Per- .
ceptual characteristics (e.g., color, shape, size) wvere matched across stimulus
categories and varied within each category. Each card had a hcle at its top.so . ‘-
that it could be hung. from a hook on the "house" panel.

‘A hand puppet was oprrated by the experimenter above the "house.” The '

’

puppet encouraged the child to. respond and provided social reinforcement. P

Five males and five females from each age group were randomly assigned to o
o~e of two Rule Information conditions: (a) Rule Discovery, br.(b) Rule Utiii¥ :

zation. Children completed a 12 trial, 3-choi¢e discrimination learning (DL)

-task under one of these two conditions. Children were then given a series of

three additional'tasks: (a) sorting, (b) labeling, and (c) identification. The
entire testing session required approximately 15-20 minutes.

Discrimination learning. After the experimenter and the child had gotten

acquainted, the child ‘was introduced to the puppet, 'Judy, and the puppet s
house (the house-shaped panel). The experimenter asked the child if .s(he would
help Judy by hanging pictures of the things judy liked on her house. It was ex- .

plained that s/he would be shown a number of pictures and she was to ''choose the

picture of the kind of thing that Judy likes best so that [s/he] can hang 1t on

her house for her." The puppet repeated these instructions_and‘encouraged the

child to respond. o denonstrationa were necessary for any of the children.

On each trial, three pictures (one from each category, iood, animal, and
clothing) were placed in a row on the table'in front of the child. The position
of each category in relation.to the others varied from trial to trial in a pre-
determined random order. The position and sequence of stimuli from trial to trial

was identical for all children. . ‘ 7
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The experimenter asked the child to choose the picture of the kind of thing

= 3

. Hhich Judy liked best. For half the children the" "food" stimulus was always the

“i correct answer, for the remainder, animal" was always the . reinforced response.

Fbllowing an. incorrect response, both the experimenter .and puppet explained that

o the chihi,had not chosen the picture that Judy 1liked best. The child was asked

-

to choose again, and this procedure was continued dhgil s/he responded correctly.

' Following the correct response, both the experimenter -and the puppet gave verbal

reinforcement and the child was asked to hang the p.cture on Judy's house. .With-

" out further,comment_the child was then presented with a set of three new stimuli

and the procedure was repeated.

New trials continued until the child madeﬂfive consecutiye correct first

~ responses (criterion) or for a maximum of 12 trials. Followin° each correct

response, the child hung the correct stimulus on the puppet s house (along with
the previously reinforced choices). This house was kept wvithin full view of the

child throughout the DL task.

Children performed the DL task under one of two Rule Information conditions:

(a) Rule Discovery —- the child was told

Judy likes one’ special‘kind of thing. " MYow I'm going to show you
‘some pictures and you have to figure out what that special thing
is so that you can hang the pictures of the things she 1likes on
her-—housge. :

(b) Rule Utilization -~ the instructions were identical to the Rule Discovery group.

However the experimenter then hung on Judy's house two examples of the category

L

to be reinforced saying simply, "This is the kind of thing: Judy likes." No

" category labels were used at any time. o o

Sorting task. Using the stimuli from the DL task, the-experimenter placed one

picture from each of the three categories in a row on the table in.front of the

child and said, "Put the pictures together that go together. I'm going to give you

a picture and you put it on top of the pile that it goes with.'" The child was given

8
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a

" one card:at a time. When s/he did-not sort according'to category, ‘the experimen-

:,}

ter explained s/he was incorrect and asked the child to respond again (until the

o child responded correctly) : Stimuli were presented in a fixed random order iden-

"uf*tical*for all children (out dirfering rrom that used in the DL task) until the

-child had correctly sorted all 36 pictures. .

beling. Five stimuli vere randomly draun from each of the three categories.

—_ R

.They were presented to the child, one at a ttme in a random order, and s/he was -

1

. - L~

asked to. label each ("Hhat 8 this?")

.

Identification task. Three stimuli vere randomly draun'from each of the-

three categories and were placed on the table in front of the child. The experi~-

- menter asked the child to point to ‘each of the categories {(food, animal, clofhing)

-in turn. The order of category identifications varied from child to child.

" Results’

"Ho sex differences were revealed on any measures. MNor did performance vary

as a function of the particular.stimulus category (in the sorting, lgbeling, and

identification tasks) or as a function of the category reinforced (on the DL task).

t

Thus, data were combined within each Age and Rule Informacion condition. Oon. the

- DL task, children's first responses on trial 1 revealed no initial stimulus

preferences, X (2) = 3,8, n.s.‘(only those data from the Rule Discovery group
were included in the analysis since the Rule Utilization group had seen examples

of "the kind of thing the puppet likes'). -

Use of Conceptual Information

- A brief Inspection of the use of differential response cues was made by

examining children's first responses on trial 2. Having been reinforced for a

© particular response on trial 1, children might have adopted any one of several

9




£

cues for responding on trial 2, Thus with respect to the reinforced response on
trial 1, a child's response on tria1 2 could’ reflect one of three possibilitieS’
(a) same concept but new stimulus position, (b) same position but new concept or
(c) both new concept and new stimulus position (the use of an alternative cue or
no cue it all). Table 1 presents- the percent of children at each age who made
‘each of the three types of respcnses. - It was found that as early as trial 2,

most children at all ages respbnded according to stimulus concept rather~than

according to stimulus position or no obvions rule at all, x2(2)’5_23.7, p<.001.

Insert Table 1 about here

If children failed to use the;conceptual'information in the DL task one would

expect their behavipr to be random from-trial to trial. Since three stimulus
'Zategories were prﬁsented on each trial, it would be expected that any one of

these three categories'would be chosen first on approximately four of the 12

. triels; For each child, 1t was determined whether'or not s/he made significantly
. more correct first choices than expected by chance (pf.05 when 7 of the 12 first
"choices are correct) Table 2 presents the results for each Age and Rule condition.

As can be seen, 707-1007 of all children made correct first' responses significantly

above_chance suggesting that they were, in fact, using the category information.

Insert Table 2 about here

.

The probability that a child who reached criterion (five consecutive correct
first responses) could have done so by chance is less than .02. However, as

Table.3'indicates, 70%-100% of children in each Age and FRule condition did reach

) ].0 I



criterion within the 12 trials. Once again, it is clearly-snggested;that even

the youngest children were yging the conceptual information in the DL task.:

»/f/ - ' Ingsert Table 3 about here

-

——— e

Factors Influenclng Concept Utilization

A 3 x 2 x 12 ANOVA (Age x Rule x Trial, with reneated measures cn Trial) was
ugsed to compare the pulber of children making correct first responses in each
experimental condition (see Winer, 1971, pp. 303-305, for a discussion of ANOVA

--of dichotomoué data). A maip effect for Age, F (2,54) = 3 80, p<.05, reflected
. the fact that the 31/2 -4 year olds made more correct first choices over the
" 12 trials than efther the 2 1/2 - 3'or 3 - 3 1/2 year- olds, Newman Keuls, p<.05.
On the other hand, the total pumber of children who made correct first choices
} ‘above chance (see Table 2) 'd4d unct vary as a4 function of either Age or Rule
\ " Information. - : - . o ' A
- A main effect for Trial reflected tne expected ‘increase in the numner of
) \l children maxing\a corrGCC first response over trials, F (11, 594) = - 12.12,
.?\ gﬁ 001 and there was RO evidence that learning curves varied from one age group -

\

\;o another, Trials x Age; F (22, 594) = 1.07, n.s. Finally, Rule Information

L
%ppeared to be important only insofar as performance on the first trial was con-
C;fned where; as would be expected, the Rule Utiliza;ion“group performed superior
~ , te\rhe Rule Discovery 8roup, Trials x Rule, F (11, 594) = ‘3,52, p<.001. With

the rxception of trial 1, Rule Informatidn anpeared to be of no consequence.

: /A 3 x 2 AnOVA (Age i‘Rule) of the number of trials to criterion also
revealed an improvement 1“\performance with Age, F (2,54) = 3.82, p<.05. A mean
of 10. 15, 9.15, and 6.75 trials were required by the youngest, middle and oldest

# groups respectively; see Table 4 However, a comparison of the total numbers




10.
of children who reached criterion (Table 3) revealed no significant -effects for

1

. RAVAN : .
either Age or Rule Information._

e e

Insert Table 4 about here

- t

Sorting Task... . - - .

~ﬁeitherAindividual nor group errors appeared to be a functipn of stimulus
. ;- ‘
a signifigant

category. However, a 3 x 2 ANOVA (Age khkule) revealed that Age was

determinant of number of sorting errors. A,mean.of 9.25, 4.05,;ﬁnd 2;35 errors

\ werekcymmitted by the 2,1/2-- 3, 3 - 3 i/Z, and‘3 /2 - 4 feaerIQS;res;éctively,”
Iy E_(Z,Sg) = 7.01, p<.0Ol. FurthermPre, number of sorting ertoié?éérrelgéed'signi—
ficantly‘with ferformance_on.thgij task: (a) -.64 with numbeg:of ;orr;;t firs;n'

.

-,

responses across trials, and (b) .74 with number of trials to criterion {Pearson
‘product-moment correlation, df = 18, p<.0l in ‘each instance). As Table 5 reveals,
these high correlationé cannot simply be explained by the similar main effecis

for Age on each measure since correlations were extremely large even within each

/
age group.
/

/

N '*// . Insert Table 5 about here : .
. AN . .
\ -

\l I ‘ ;o

Labeling and Identifications
All children demonstrated perfect performance on both .the labelihg and

identification task. Consequently, no formzl analyses of these data were made.

12
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Discussirn

This study has clearly domonstrated that very young children will process
and use conceptal category information in a discrimination learning task. Most
children appiréntl) recognize the existence of the concept:.al grdrps from nearly
the onset of the learnin; problem, and immedintely proceed to test the relevancy
ot the categories to the task at hand. It was seen that most ciuildren responded
on trial 2 Ly gelecting the stimulus which belonped to the same categor} as that
reinforced _. trial 1. Thus it was the conceptual rather than the nerceptual
cues which first ralned the clhildren's attenticn.

*These findings are in sharp contrast toc the results of earlier studies vhich
suggested that youug children fail to use category information to facilitate
pioblem solving. tiowever, it appears that there are certain methodological prob-
lems which may sccount fqt the young child's traditionally poor performance. These
may include the relevancy of the child's skills to the experimental task and
ctonfounding memory factors.

sore generally, one poasibly critical distinction between this and earlier
experimental procedures may be the clarity of the experimental task (an issue
considered by Jauiler and Bukarko, 1974). In an effort to make the testing situ-
ation Interesting and understandable 1n the child's terms, researchers have typi-
cally inbedded the experimental task u;thxn inreniocus games., Vhile this fechnlquc
is often successful {n maintalniﬁg the child's attention, it may also serve to
confuse the child 23 tc his or her precise task. The conceptual discrimination
learains taxk has tyrically been“ptesented te the child i{n the form of a puessing
game. The child 135 znown tw stirull and 18 told to select the one which s/he
thinks the experimenter {cr puppet) likes. Uith cnly these instructions. the child
will assuro that s/he s to ocutpuess the e;perlmenter. Sfhe will lock for some

kind of pe=tural cue, ot sparkle of the eyve, which might Indicate the experimenter's

13 ,. J;
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preference, Within this "puessing-game ' context, the child cannot be expected
to assuae there 1s a logic which underlies the designation of currect responses
from trial to grial. It is the whim of the experimenter which appears to be
reaponsible for designating "right" and "wrong' rather than some characteristic
of the s"imulus itself. -

In contrast, the pres?at studylwau more explicit in its instructions.
Children were told that the puppet liked 'one special kind of thing" and they were
to figure out what that kind of thing was. Thus, it was clear that some relaticn-
ship existed from one trial to the next and that there was a property of the
stimulus f{tself which defined it as “correct."

Thcre‘waﬂ sonmc evidence for an age-relatgd increase in the tendency to usn
conceptual {nformation in the learning task, resembling the findings of numerous
studies which have investipgated children 4 years and older. However, age-relatcd
improvements in the use of conceptual information appea-ed to be associated with
the epeed with which a conceptual rule was adopted (number of trials to critericn
»nd number of correct first respunses over trials). !easures reflecting werely
the use or disuse of)conceptual information did not reveal age-related changes
(nurber of children reaching criterfon and nuwber of children chooaing correctly
above chance). Howcvcr.fthia finding may simply reflect a‘Ceiling effect in the
performance of older childrep. or it may be a function of the greater power of
thg pQrametric ve. the nonparamet;tc tests. In any case, no critical age
between 2 1/ and 4 was revealed at which %Qdden progress occurred.

The most striking finding eoncernins the additicn of the implicit rule f{nior-~
m.tion was that this presumed a;d was quite unnecessary. Children of all ares
performed extremely well regardleés of the ampunt of rule information they had
2eca given. The only instance in which rule information was a factor was in

dezeruining the number of subjects who responded correctly on the first learning

14
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trial. As expected, those children who had been given the implicit conceptual
rule were more likely to make a correct first response than children without
this 1nfbrmation. Thus, even the 2 1/2 year olds vere able to abstract conceptual
information from two examples and iumediately use this knovladge t. guide their
firsc trial responses. However, app.rently after only one trial, children {n the
Rule Discovery condition had gained informatZon which was equivalent to that
which the implicit rule had provideq others.

In conclusion, given a task in which the experimental demands are clear,
2 and 3 year olds are quite capable of using category Information in discrfmina-
tion learning. They are not tled to the concrete, perceptual characteristics
of their surroundings nor are they totally dependert uponlinformation in the
immediate stimulus field. Rather, these children are quite capable of spontan- .
eously making inferences beyond the information given. Ibfeover. they readily

use this skill when confronted with a relevant problem solving situation.

ot
QN



References

Appel, L. F., Cooper, R. G., licCarrell, N., Sims-Knight, J., Yassen, S. R., &
Flavell, J. . The development of the distinction between perééiving and

wmemorizing. Child Development, 1972, 43, 1365-1381.

Bruner, J. Going beyond the information given. In The Colorado symposium,

Contemporary approaches Io cognition. Cambridge: Harvard University Press,

1957.

Bruner, J. S., Goodnuw, J. J., & Austin, G, A. A study of thinking. New York:

John Wiley, 1956,

Cruner, J. S., Olver, R., & Greenfield, P. Studies in copnitive grouth. 1!ew

York: John Uiley, 1966.
Corsini, D. A., Pick, A. D., & Flavell, J, H. Production deficlency of . .r.:rbal

mediators in young children. Child Development, 1968, 39, 53-58.

Daehler, M. W, § Dukatko, D. Discrimination learning in two-year-olds. Child

Development, 1974, 45, 378-332,

Cellerman, L. W, Form diqcfimination in chimpanzees and two-year-old children, I:
=Y

Form per se. !gprnq£ of Genetic Psychology, 1933, 42, 3-27.
Gelman, R. Conservation acquisition: A problem of learning to attend to relevant

attributes. Journal of Experimental Child Psychology, 1969, 7, 167-187.

Coldberg, S., Perlmutter, M., & liyers, N. Recall of related and unrelated

lists by 2-year-olds. Journal of Experimental child Psycholog}. 1974, 18,
1-8. ‘
2

Goldstein, K. & Scheerer, }I. Abstract and concrete behavior. An eiperimental

study with special tests. Paychology lomnographs, 1941, 33 (2, Whole Yo. 239).

"

Craham, F. t.; Frohare, C. B., Craft, !i. & Berman, P. U. 1learning of relative

aod absolute size concepts in preschool children. Journal of Experimental

Child Psychology, 1564, 1, 26-36.

16



15

Harlow, H. F. Analysis of discrimination learning by monkeys. Journal of _

Experimental Psvch=logy, 1950, 40, 26-39.
]
Harlow, H. F. Learuing set and error factor theory. In S. Koch (Ed.),

Psychology: A study of science. Vol. 2. MNew York: !lcGraw Hill, 1459,

Keeney, T. J., Cannlzzo, S. R. & Flavell, J. H. Spontaneous and induced verbal

rehears2l in @ recall task. Child Development, 1967, 38, 953-966.

Mehler, J. & Bever, T. G. Cognitive capacity of very young children. Sclence,

1967, 158, 141-142,

Moely, B. E., Olson, F. A., Halwes, T. G., & Flavell, J. H. Production deficiency

ia young children’s clustered recall. Yevelopmental Psychology, 1969, 1,

© 26-34.,
Rossi, E. L. & Rossi, 5. I. Concept utilization, seriel order and recall in

nursery-school children. Child Development, 1965, 35, 771-778.

Schadler, li. Development of relational learning: Effects of instruction and

delay of transfer. Journal of Experimental Child Psycholopy, 1973, 16,
459-471,
Sigel, I. L. Developmental trends in the abstraction ability of children.

Child Developmeni, 1953, 24, 131-144.

Welch, L. The genctic development of the associaticnal structures of abstract

thinking. Journal of Genetic Psycholopy, 1940, 36, 172-206.

Verner, H. Comparative psycholopy of rental development. (Rev. ed.). Chicago:

Follet, 1948.

Winer, B. J. Statistical principles in experimental desipn. (2nd ed.).

lew York: 4cGraw-ifill, 1971.

Wohlwill, J. F. From perception to ‘inforence: A dimension of coegnitive

)

development. In V. Kessen & C. Kuhlman (Eds.), Thoupht in the younp child.

Chicago: University of Culcago Press, 1970. Society for Research in Child

Development, 1962.

17




Table 1

16

Relationship of First Response on Trial Two to the

Reinforced Response on Trial One

Age Group Same Concept Same Position
21/2 - 3 (n=20) 552 307

\ 3 - 31/2 (n=20) 707 20%
31/2 - 4 (n=20) 607, - 307
Total (n=60) 61.6% 26.6%

18

Neither Concept nor
Position Same

157
102
10%

11.6%
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Table 2

Percent of Children Who Made Correct Firsast Choices

Significantly Above Chance®P

2 1/2 - 3 years 3 -31/2 years 31/2 ~ 4 years X
Rule Utflization 90% 702 1002 86.6%
13 .
Rule Discovery 802 807 . 100 86.6%
X 352 5z 1002 86.67
AN = &0
bgF.OS
#
e ‘

19
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" Table 3

Percent of Children who Reached Criterion (N = $0)

2 1/2 - 3 years 3 - 31/2 years 3 1/2 - 4 years X

. Rule Utilization 707 707 1007 807
Rule Discovery 70% 80% 100% ’ 83.32
X 702 5% 1007 81.77

20




Rule Utilization
Rule Discovery

X

Table 4

Medn Wumber of Trials to Criterion (N=60)

©21/2 - 3 years . 3 - 3 1/2 years

10.20
10.10

10.15

21

'9. 60

8.70

9.15

3 1/2 - 4 years
6.20
7.30

6.75

19

=|

.7
8.7

8.7
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Table 5
" Correlation of Number of Sorting Errors with

Discrimination Learning Task Measures (N=60)

DL task measures 2 1/2 - 3 years 3 -31/2 years 31/2 - 4 years

Number of correct first ~. 70%% -, 75%%* -, 46%
cholces acroes trials

.Number of trials to - .85%% : . 11%% : .62%%
criterion '

*2<. 05

**p<., 01

o o 29

20

All ages
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